Report of a Case
A 40-year-old white man was admitted to the Cincinnati General Hospital because of angina, dyspnea, nausea, and diaphoresis. He had complained of fatigue for seven years, and of chest pain for the past two years. On admission, the patient was cyanotic, comatose, and unresponsive to deep pain. Pupils were dilated and responded little to light. He had a flaccid paralysis with decorticate posturing and bilateral Babinski reflexes. The patient was apneic, had a pulse of 120 per minute (irregular), and a blood pressure of 40/0 mm Hg. Breath and heart sounds were normal. The electrocardiogram showed an acute anteroseptal myocardial infarct. Chest x-ray was normal. Pertinent laboratory data on the first day of admission were: Hemoglobin 14.4 g/dL, hematocrit 41%, white blood cells 7,000 mm 3 , BUN 22 mg/dL, creatinine 1.8 mg/dL. The enzymes were: SGOT 54, LDH 169, CPK 245, and HBD 125 mU/mL. The cardiac status was stabilized with dopamine and lidocaine; the blood pressure was 114/90 mm Hg. The patient was placed on artificial respiration. Within 24 hours, the enzymes rose to: CPK, 9460; HBD, 1710; SGOT, 1200; and LDH, 2412 mU/mL. On the third day after admission, the enzymes were, respectively, 5220,1450,740, and 1940 mU/mL. Arterial blood gases on room air were: pH 7.60, P 0 : 48, P C o : 25 vol%; and, on 40% 0 2 the arterial blood gases were: pH 7.57, P 0 2 72, P c o , 29 vol%. A spiking fever of 103°F accompanied upper respiratory tract and urogenital tract infections. These were treated with antibiotics. The patient's neurological status did not improve. In addition, he became dehydrated while passing large amounts of liquid stool. Urine output decreased. Fever remained and reached as high as 104.4°F. Oliguria worsened and the BUN and creatinine levels rose considerably. On the twenty-first hospital day, the BUN was 150 mg/dL and creatinine level 6.7 mg/dL. Urine output had decreased to 20 mL per hour. Chest x-ray had remained normal. The patient died on the twenty-third hospital day.
At autopsy, a recent and large transmural infarct involved the anteroseptal wall of the left ventricle. Its age was histologically consistent with 23 days. An old well-healed transmural infarct was noticed in the posterobasal region of the left ventricle ( Fig. 1 ). There was right coronary artery predominance and less than 10% luminal narrowing by atherosclerosis throughout the coronary arterial tree. Thus, the lumen was generally widely patent, except for a proximal segment (3 cm long) of the anterior descending coronary artery. At this site, there was hemorrhage in the wall of the artery that encroached markedly upon the lumen. Histologic sections showed dissection of coronary arterial wall that separated the inner two-thirds of the media from the rest of the wall by accumulation of blood (Fig. 2) . The intima and attached media bulged into the lumen obliterating it (Fig. 2 ). On the other side of the hemorrhage, bulging of the media with adventitia resulted in a fusiform configuration of the coronary artery. Since no explanation was available for the old transmural infarct, the entire extramural coronary arterial tree was transected at 5-mm intervals, and histologic sections were performed of each 5-mm segment.
Step sections of the circumflex artery and its obtuse marginal branch were made because they appeared to supply the area of scarring in the posterobasal wall; In order to identify possible changes in structure or components of the vessel wall, trichrome, Verhoeff-van Gieson, and Movat stains were performed on these histologic sections. In addition, Prussian-blue stains were used to locate iron pigment and to demonstrate evidence of previous hemorrhage. Sections from the obtuse marginal branch did indeed show an area of scarring, with small amounts of iron pigment accumulation within the media indicating that this was a previous site of coronary artery dissection or hematoma that had spontaneously healed (Fig. 3 ). The prussian-blue stains of the histologic sections from proximal segments of anterior descending branch showed iron pigment accumulations at the proximal and distal borders of the intramural hematoma, and organization of fibrin clot which indicated that recurrence and/or partial healing apparently had taken place at the site of the recent coronary artery dissection (Fig.  4 ). The age of this dissection, like that of the anteroseptal infarct, was consistent with the clinical presentation 23 days prior to death. Histologic sections of coronary arteries lacked evidence of accumulation of acid mucopolysaccharides, fibromuscular dysplasia, or infection. There was also no evidence of intimal tears in any of the histologic sections of the anterior descending, circumflex, and obtuse arteries.
Other pertinent autopsy findings included absence of dissecting aneurysms, accumulation of mucopolysaccharides, or other pathological lesions in any other arteries. There was no evidence of angiitis. The degree of atherosclerosis of the aorta and large vessels was extremely mild. Recent thromboemboli to both main pulmonary arteries were accompanied by two recent pulmonary infarcts located in the right lower lobe. There was also marked bilateral bronchopneumonia. The patient's circulatory failure' sustained on the day of admission had led to widespread minute foci of necrosis of the brain. These were in an early state of healing.
Discussion
Coronary artery dissection may occur secondary to extension of an aortic dissection. 2 ' 7 Causes of dissection of the aorta include conditions which contribute to weakening of the wall, whether inflammatory, degenerative, or metabolic in nature. Examples are syphilis, Marfan's syndrome, and atherosclerosis. 2 ' 7 ' 13,14,17 " 19 Hypertension is also a known background for aortic dissection, but frequently the dissection occurs without evidence of intrinsic disease of the aorta. The cause of aortic dissection that may occur in the postpartum period is unknown. 12,15 " 18 Less common is primary coronary artery dissection, the condition reported herein. It may be associated with Marfan's syndrome or its forme fruste, various forms of arteritis, the postpartum period, chest trauma, and cardiac instrumentation, including coronary angiogra- VAN phy, prosthetic valve replacement, and coronary bypass grafting. 2 -5 -8 -1113 " 16,18 -20 The mechanism by which the dissection occurs in the iatrogenic forms is thought to be either by direct trauma to the vessel wall, or due to hypertension in the coronary arteries caused by thrombotic obstruction of the prosthetic valve (usually a cageball aortic valve). 5 The incidence of the iatrogenic coronary artery dissection is unknown but it is probably extremely low. The noniatrogenic, particularly the idiopathic, form is even rarer.
Patients with primary coronary artery dissection who do not have a history of trauma or cardiac instrumentation typically are young, adult females; some of them are in the postpartum period. 7111518,20 Sudden unexpected death occurs in 75%. 3, 4, 7, 18 This is one of the rea-sons that premortem diagnosis is seldom established. The patients who do not die suddenly usually have signs and symptoms of myocardial ischemia. Their prognosis generally remains poor since death usually occurs within two to six weeks, unless the diagnosis is made in time to permit coronary bypass grafting. 419 Often dissection of the coronary arteries is not identified until the time of necropsy.
The patient discussed here presents a diagnostic challenge clinically because of his age, sex, and absence of clinical clues. A 40-year-old man who has signs and symptoms of myocardial ischemia is considered to have coronary atherosclerosis until it is proved otherwise. A coronary arteriogram in such a patient when showing luminal obstruction would probably reinforce that pre- sumptive diagnosis. Generally though, not until exposure of the coronary arteries during surgical intervention or at necropsy, can one identify the true nature of the luminal obstruction. Exploration and, subsequently, bypass of a site of dissection of a coronary artery have been performed in cases that originated in relation to cardiac instrumentation, 4, 5, 8, 13 including one case that had been diagnosed during life because dye was noticed to follow a false path during the procedure of coronary arteriogram. 8 The term aneurysm may lead to some confusion about the type of pathologic lesion. True aneurysms of the coronary artery, such as those seen in Kawasaki's disease, periarteritis nodosa, atherosclerosis, and muscular dysplasia of the coronary arteries, are due to disease affecting practically the entire thickness of the vessel wall. The case reported in this paper does not exhibit any evidence of such disease but shows a splitting, by hemorrhage, of an otherwise normal arterial wall (media) creating a false channel filled with blood. The true lumen, thus, may be partially or completely encroached upon. (The intramural hemorrhage in the vessel wall may cause the outer aspect of the vessel to appear like a bulging or aneurysm-like lesion.) A less confusing term for this pathologic lesion appears to be: primary dissecting coronary artery hematoma.
The coronary arteries in primary dissecting aneurysm (hematoma) may show medial hemorrhage, with resultant bulging of the intima into the coronary artery lumen, or an intimal tear may accompany the intramural hemorrhage. Necrosis and inflammation have been seen to occur in relation to the dissection, but only upon histologic examination; uncertainty exists as to whether they are the cause of or the result of the dissection. The pathogenesis of the idiopathic type of dissection may involve a tear in the intima and/or rupture of vasa vasbrum. 7 The coronary arterial system is generally normal, except for the lesion at the localized obstruction. 10 Localization of the dissection can be anywhere in the extramural coronary arterial tree; two sites of dissection may exist concurrently, each one in the same or in a different coronary artery. 4,5,7 ' 8 : 19 At necropsy, recurrence of dissection has been noticed, but it is usually only at one location, and within a time span of just a few weeks. 3 " 5,7,10,17 Recurrence at a separate site with a concurrent myocardial infarct, after the spontaneous dissection and myocardial infarction at one site healed spontaneously has not been reported previously. The length of time that the patient survives determines whether acute myocardial infarction is demonstrable. Thus, acute myocardial infarction is less likely to be found in sudden death cases. Clinically, myocardial infarcts resulting from primary coronary artery dissection have been reported to heal, but only in patients with a history of recent cardiac instrumentation. 3 " 5,8^ these patients, the clinicians were alert to the possibility of its occurrence as a complication.
Although a rare pathologic entity, the question remains as to how frequently the healed coronary artery dissection has been overlooked at necropsy in cases of healed myocardial infarction with so called "normal" coronary arteries. Simple procedures such as Verhoeff-: van Gieson and prussian-blue staining performed on (step) histologic sections of the coronary arteries which supply the area of infarction may shed some light on this problem. Cases like this one are further supportive of the statement made by Arnett and Roberts that there is no such thing as "normal coronary arteries in myocardial infarction." 1 Events like coronary artery spasm 6 should not be assumed at necropsy to be causative of the infarction, unless extensive histologic examination of the coronary arteries has been performed, and absence of pathologic lesions has been adequately demonstrated.
